Purpose: Performing warm-up exercises prior to athletic competition or stage performance is very common; however, most surgeons do not "warm-up" prior to performing complex surgery. We analyzed the intra-operative effects of warming up prior to surgery in an experienced laparoscopic surgeon.
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July 2007 to July 2009. Only cases in which the major portion of the procedure was performed by the primary surgeon or first start cases were included in the analysis.
Intra-operative parameters, including total operative time, surgical time, estimated blood loss, warm ischemic time, complications and positive margin rates, and post-operative parameters, including, total length of stay, changes in post-operative hemoglobin and creatinine, were analyzed. Morphine equivalents were also calculated for patients after reviewing all narcotics administered after post-operative day 1 as well as determining the number of patients who required a PCA for pain control. A weighted average cost per minute of operating room time was calculated for fiscal year 2010 using departmental, anesthesia and costs of implants for LRN and LPN.
Data were analyzed using unpaired Student T tests, and Fischer Exact test where appropriate.
All statistical analyses were performed using STATA software, version 9.0 (Stata Corp, College Station, TX).
Results:
The WU group and NWU group in the LRN cohort were well matched in terms of age at surgery, gender, tumor size, ASA classification and BMI. As summarized in Table 1 This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.
versus WU = 81%, p = 0.283), and there was no statistically significant increase in operative time when an adrenalectomy was included in the procedure.
The percentage of patients who required a PCA post operatively (NWU = 28% versus WU = 12%, p = 0.119) and narcotic used in morphine equivalents between the two groups was also not statistically significantly different, although there was a trend for less narcotic use in the WU group (14.5 + 15.2 mg vs 7.91 + 9.5 mg, p = 0.266).
The clinical parameters for the LPN group are summarized in Table 2 . The LPN groups were also well matched in terms of age at surgery, gender, ASA and BMI. Tumors were significantly larger in the WU group by approximately 1.54 cm. (2.44 + 0.67 vs 3.99 + 2.04, p = 0.015). Again, surgical times were significantly shorter in the WU group compared to the NWU group (281.92 minutes vs. 227.13 minutes, p = 0.0038), and a decrease in the total operating room time trended toward significance (p =0.0501). Warm ischemic time, estimated blood loss, changes in post-operative serum parameters and total length of stay were not statistically significantly different between the two groups. The percentage of patients who required a PCA for pain management and the morphine equivalents required after post-operative day 1 to discharge was also not statistically significantly different between the groups . (NWU = 33% vs WU = 20%, p 0.662, and 9.58 + 9.41 mg vs 6.72 + average for operating room costs per minute, the saving incurred by the decreased operating room times in the LRN would have amounted to on average approximately $2230.92 and $2201.53 in the LPN.
Discussion
The concept of warming up prior to a performance in sports, theater and other skill based activities is well established 8, 9 . Only recently have researchers begun to examine the effects of preoperative warm-up directly on surgical performance and outcomes. This study is one of the first papers to report a direct improvement in measurable operating room efficiency after performing warming-up exercise prior to complex laparoscopic surgery.
There are very few studies that look directly at the impact of preoperative warm-up and surgical outcomes. One of the first includes Calatayud et al. 6 , who examined the impact of performing laparoscopic tasks on a virtual reality simulator immediately prior to performing a laparoscopic cholecystectomy. They found that surgeons who performed approximately 15 minutes of warm-up on a simulator just prior to surgery had significant improvement in OSATS global rating scores compared to those who did not warm-up. This study, however, did not examine the effects of warm-up on operative time or post-operative outcomes. shown to significantly reduce post-operative complications in a number of previous surgeries.
11 -13 There are several limitations to this study. One is the retrospective nature of the data collection. This is also a single surgeon series. The impact of the various trainees who were involved in the procedure cannot be determined, as well as other factors that could have impacted operating room times (operating room staff, anesthesia staff, sleep deprivation in the surgeon or assistant, etc); however, at our hospital there is a dedicated urology laparoscopy team that would have participated in over 90% of the procedures which could This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof. 
Conclusion:
Pre-operative warm-up appears to improve procedural efficiency when performing complex laparoscopic procedures in an experienced laparoscopic surgeon.
References: This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof. Conclusion: Performing warm-up exercises prior to complex laparoscopic surgery may improve operative times and performance in the operating room, especially for complex laparoscopic surgeries.
Introduction:
Warming up prior to a musical concert, athletic competition or other highly skilled tasks is very common and has been shown in a number of studies to improve overall performance 1, 2 .
Many surgeons will routinely "mentally warm-up" by envisioning the type of surgery or surgical procedure they are about to perform. This exercise has been shown in a number of studies to improve surgical performance. [3] [4] [5] Although surgery is a very highly skilled task, many surgeons do not routinely "physically warm-up" with surgery related tasks prior to an operation. This occurs despite a small but growing body of evidence that physically warming up prior to surgery can improve performance in the operating room. 6, 7 As the demand for accountability and performance based initiatives are entering into the healthcare landscape, methods to improve surgical performance and outcomes should be examined. These methods, such as mentally or physically performing surgically related tasks prior to operating, could improve performance and outcomes in novice and advanced surgeons. We examine the effects of a simple pre-operative warm-up routine on patient outcomes and operative room parameters in an experienced laparoscopic surgeon.
Methods:
A retrospective review of all laparoscopic partial (LPN) and radical nephrectomies This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.
Results:
The WU group and NWU group in the LRN cohort were well matched in terms of age at surgery, gender, tumor size, ASA classification and BMI. As summarized in Table 1 
Discussion
There are very few studies that look directly at the impact of preoperative warm-up and surgical outcomes. One of the first includes Calatayud et al. 6 , who examined the impact of performing laparoscopic tasks on a virtual reality simulator immediately prior to performing a shown to significantly reduce post-operative complications in a number of previous surgeries.
11 -13 There are several limitations to this study. One is the retrospective nature of the data collection. This is also a single surgeon series. The impact of the various trainees who were involved in the procedure cannot be determined, as well as other factors that could have impacted operating room times (operating room staff, anesthesia staff, sleep deprivation in the surgeon or assistant, etc); however, at our hospital there is a dedicated urology laparoscopy team that would have participated in over 90% of the procedures which could limit some of the external factors influencing times in the operating room. The study also does not identify the specific parts of the procedure where operative times improved in the This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof. Length of stay (time admitted to hospital floor, until time discharge instructions printed) Change in creatinine/hbg = change from baseline at time of discharge 
